ABSTRACT
INTRODUCTION
Nipah virus is named after Sungai Nipah Village in Perak, Malaysia where the virus was discovered. Nipah virus encephalitis outbreak was first reported in September 1998 and documented in 1999 (Anon 1999; Chua et al. 2000) . Subsequently, other outbreaks were reported in other Malaysian states by February 1999 and spread to Singapore by March 1999. The main victims were pig farmers or abattoir workers who handled pigs. In Singapore the disease was controlled by ending all importation of pigs from Malaysia (Lam and Chua 2002; Paton et al. 1999) . The clinical features presented by victims are fever, headaches, dizziness, vomiting, reduced level of consciousness and brain stem dysfunction. A detailed description of the clinical features was provided by Khean et al. (2000) . This virus is classified together with the Hendra virus as a new genus named Henipa virus in the subfamily Paramyxovirinae (Chong et al. 2006) . As a result of this outbreak, over 1 million pigs were culled. It was discovered that the main carrier of the virus are four species of fruit bats. The virus was found in the urine and saliva of infected flying foxes (bats) and pigs consuming food contaminated by these secretions can be infected. This occurs especially when the pig farms are located close to fruit orchards or fruit trees that attracted flying foxes. As the bats are migratory (Eaton and Broder 2006) , the alert with regard to the occurrence of this virus spread to South Asian countries. The Nipah virus outbreak was severe in Malaysia, with over 200 victims. There have been outbreaks reported in Bangladesh and India (Luby et al. 2006) , Thailand (Wacharapluesadee et al. 2005) , Cambodia (Reynes et al. 2005) , Ghana and Madagascar (Kugler 2004; Chong, Suhailah and Tan 2009) . Research on new strategies to inhibit the diseases has spread to other parts of world (Porotto 2011) . So far, no study has been conducted to examine the growth and spread of Nipah virus research. As the virus was first reported by Malaysian researchers it would be interesting to find out the spread of the research and publication activity on this disease throughout the world. In this study we attempt to analyze published literatures on Nipah virus in main stream journals particularly those indexed by the Web of Science (WoS) for the period 1999-2010. This will assist in tracing the growth trends of Nipah Virus research globally.
OBJECTIVES OF THE STUDY
The objectives of the present study are:
a. To examine the publication trends on Nipah Virus research for the period 1999-2010; b. To identify the prolific authors in the field of Nipah virus; c. To determine authors' productivity and authorship patterns among Nipah virus research; d. To identify productive institutions researching on Nipah Virus; e. To determine core journals publishing papers on Nipah virus research; f. To examine core journals referenced by Nipah Virus researchers; and g. To identify the citations received by Nipah Virus papers.
RESEARCH METHODOLOGY
This study applied bibliometric approach to gather data on the productivity and research publications of Nipah Virus. The research publication on Nipah Virus produced from 1999 (initial detection of Nipah Virus) to 2010 were searched and retrieved from both the Web of Science (WoS) and Scopus on November 2011. The keywords used to search in the "Topic Search" were "Nipah Virus" and articles and review papers were chosen to refine the search. As the number of publications reported in WoS was larger, we have subsequently chosen to only use the data set retrieved from WoS assuming that the main literature would have been covered. To get the top 100 institutions, the 'institutions' heading was selected, and under the "more options / values" hypertext was used to refine the search. The same procedure applies to obtain the top authors and journals. The retrieved publications were then exported into Microsoft Excel Version 2007 for descriptive analysis. Moreover, Bibliometric toolbox software was employed to calculate the frequency distribution of authors and cited references. This allows us to apply Lokta's law (1926) to the distribution of authors ' lists and Bradford law (1948) to the distribution of reference lists respectively.
RESULTS

Growth and Distribution of Literature on Nipah virus
The total number of articles published in journals indexed by WoS was higher (462 papers) than those reported by Scopus (413) with a yearly average of 35.5 papers. The growth is incremental and continues to be so in 2010 as indicated by the trendline (Figure 1) . Also, the higher degree of success for authors to publish in SCI indexed journals may be due to the newness of the discovery and hence any results reported have a higher chance of being published. It may be the case of publisher's publishing anything rather than nothing so that every report on the virus is documented. For subsequent analysis we will use only the larger data set retrieved from WoS. The highest number of articles published was recorded in 2010 with 62 articles, followed by 58 articles in year 2009. The results show that research on the subject will continue to grow as indicated by the upward trend line. Table 1 shows the most productive authors with their respective author score who have produced at least 7 articles on Nipah virus. Wang LF from Australia has the highest author's total scores (7.978) among the top 53 authors. He is also the most prolific author with 51 articles followed by 
Authorship Pattern
Previous bibliometric studies show that normally research in the sciences and medical sciences are commonly carried out by group of researchers rather than by a single researcher (Abrizah and Wee 2011; Zainal and Zainab 2011) . A study by Melin (2000) found that through collaboration, researchers may increase their knowledge, improve the quality of research, establish contacts and networks for future research, generate new ideas and become more productive in terms of publishing papers. In this study we examine the authorship pattern in the Nipah virus researches. The result shows a bias towards megaauthorship (244 articles, 57.3%), where in this context are papers authored by five or more authors. The rest are 3-4 authors (95, 22.3%), 2 authors (41, 9.6%) and single authored works (46, 10.8%).
Frequency Distribution of Authors Productivity (Lokta's Law)
We applied Loktas's law to find out about the frequency distribution of scientific productivity. The results show that one author made 51 contributions to "Nipah Virus" research between 1999 -2010, while another made 31contributions, and so on (Table 2) . The majority, 957 authors are one time contributors. Thus, by applying Lokta's law, we seek to examine whether "the number (of authors) making n contributions is about 1 / n c of those making one contribution, where c nearly always equals two (c ≈ 2) ; and the proportion of all contributors, that makes a single contribution, is about 60 per cent." (Lotka 1926) . Table 3 presented the differences between the observed numbers of authors with frequency of occurrence against the Lokta's assumed numbers of authors. We could see that there is a slight difference between our results and Lotka's findings. Lotka found single contributors to be about 60 percent in his own examination, whereas we found the proportion that makes a single contribution is 71.9%, and few authors contributed more than one article. The result is similar to Sanni and Zainab (2010) who reported that the percentage of authors that make just one contribution to the Medical Journal of Malaysia (from 2004 Malaysia (from -2008 ) is 63.4%. This is also parallel with the findings by Chung and Cox (1990) for contributors to finance literatures.
Research Productivity by Institutional Affiliation
In order to examine the most productive institutions on Nipah virus researches we searched the first top 100 institutions option of the WoS database. Table 3 represents the list of world-wide productive institutions (sorted by record count) which have published at least 5 articles on Nipah virus during the eleven years of study. 
The Core Journals in Nipah Virus Research
Examining the literature on Nipah virus during the period of 1999-2010, revealed that a total of 426 articles were published in 157 journals. The journals, which published at least 3 articles on Nipah Virus with their respective impact factor (JCR 2010) is listed in Table 4 . A significant number of articles (107, 22.8%) were published in only 3 journals; Journal of Virology (57, 13.4%), Virology (27, 6.3%), and Emerging Infectious Diseases (23, 5.4%). The rest of the papers were published in 154 Journals (319, 77%). Out of 32 journals which contain at least 3 articles on Nipah virus, the highest number (16) of journals are published in the USA, followed by England (9), Netherland (3), France (2), Malaysia and Austria (1) each. This indicates that most of the articles are published in foreign mainstream journals on virology research which are, mainly published in the USA. 
Bradford's Zonal Analysis of Highly Referenced Journals
The study also seeks to identify the most referenced journal titles in Nipah Virus research. According to Bradford (1948) : "if scientific journals are arranged in order of decreasing productivity," we should be able to identify core journals devoted to the subject and several groups or zones containing the same number of articles as the nucleus and the number of periodicals in the nucleus and the succeeding zones will be as 1: b: b² (Glanzel 2003) . To determine core journals in the literature, we applied Bradford's Law of Scattering to the reference list of the articles and created 3 zones (Table 5) , each producing approximately one third of the total reference cited. We find only 6 journals make the zone 1 list. This means that research publication is concentrated in few high impact journals. The research area have not span more than 11 years and this may be the explanation as to the reason for the literatures been highly published in selected few journals. The research in this field is expected to diffuse across other medical related fields and journals in the future. Hence, we found 6 journals (6622 references) in (zone 1), 52 journals (6271 references) in (Zone 2), and 1862 journals (5703 references) in (Zone 3). The core journal titles which are in the nucleus zone are journals that have citations >= 553. This result is in line with Bradford's Law of Scattering, due to the fact that the journal titles showed a wide dispersion among very small core journals, with less than one percent of the journals accounting for one-thirds of all the cited references.
Highly Referenced Papers
We identify and distinguish the highly referenced papers on Nipah Virus. From Table 5 we identify the top most cited journal titles are "Journal of virology" "Virology" "Emerging Infectious Diseases" "Science" "Lancet" and "Journal of General Virology". Accordingly, the most referenced article is titled: "Nipah virus: A recently emergent deadly paramyxovirus" was published in the journal: "Science" in year 2000. The paper was co-authored by authors affiliated to Malaysia, USA, Australia, and Singapore. As observed, the most referenced papers were published in the top ranked journals and most of the cited papers are co-authored papers. Most of these highly referenced papers are those wherein the outbreak of the "Nipah Virus" was first reported. While others are those in which other similar virus were studied (Table 6 ). 
Citations Received by Nipah Virus Articles
Citation analysis is the frequency with which papers published in a field are cited by other papers. It explains the citation count for a journal, an article, a field, or a country's publications (Chiu and Ho 2005) . We found that Nipah Virus papers accumulated a total of 10,572 citations over the 11-year period ( Table 7 ). The year 1999 recorded the highest rate (140.67 citations) of "average citation per article". This is expected, since this was the year the virus was discovered and subsequent papers are likely to make reference to the first papers reporting the discovery of the virus.
Furthermore, as expected, old papers are more likely to have received more citations than later papers due to sufficient year lag to allow for accumulation of citations. Nonetheless, papers of recent years are also heavily cited and most of the citations (73.76%) are from journal articles (73.76%), followed by reviews (16.03%), and conference proceedings (4.98%). Very few citations were recorded from books (0.93%) and no citations from thesis and dissertations. We found while authors researching on "Nipah Virus" referenced mainly journal articles (97.64%), their papers are receiving widespread citations from journal articles to biographies. Table 8 illustrates the country affiliation of authors citing "Nipah Virus" research papers. 93 countries were observed from 11 regions of the world. Among these authors, 36.4% are affiliated to the USA followed by Australia (6.03%), England (5.7%), Germany (5.63%), China (5.61%), France (5.13%), Canada (4.07%), Japan (3.97%), Malaysia (2.28%), and Netherlands (2.03%). 
CONCLUSION
Our findings indicate that published research on Nipah Virus is still on the increase and especially so from 2009 onwards. Also, the coverage on this subject in universal citation indexes is almost similar with a higher number of articles recorded in WoS. The productive authors, who produced at least 7 articles mainly comes from three countries, the USA, Australia and Malaysia. In fact most of the papers published and cited are produced by collaborating authors from the three countries, especially between researchers from the University of Malaya Medical Centre, the Centre for Disease Control and Prevention, USA and Commonwealth Scientific and Industrial Research Organization (CSIRO) in Australia. This in turn is reflected by the mega-authorship pattern of published papers. The journals the researchers have chosen to publish are mainly those covering virology issues, and are important journals in this field. From the list of journals publishing articles on Nipah Virus only one journal is published in Malaysia. Neurology Asia contributed 10 papers and is published by the University of Malaya Medical Centre for the Asean Neurological Association and is indexed by WoS since 1996. The citations received by research on Nipah Virus is large. The ration of paper to citation is 1 : 24.8. Average citation per paper was 40 and above in the first five years of its discovery and this tapers down gradually even though the number of articles published is increasing. This may indicate that the field needs a new focus or it may indicate the maturity level of this research. Virology science is often grounded on collaborative efforts as it attempts to map unknown territory. However, the field remain "small scale" or may be categorized as "mezzo science" (Vermeulen et al. 2010) , which, even though it involves complex coordination and involvement of diverse expertise, it is focused on a specific objectives or data and studied on a smaller scale.
In general, the findings show that "Nipah Virus" research is a subject that has generated global concern and this have opens floodgates of research conducted with the goal of battling and controlling the epidemic. The rapid growth of research papers on "Nipah Virus" within a short period, explains the characteristics of how knowledge flows in scholarly communication. The research was discovered in a local area (Malaysia) and reported through the main research communication channel (journals). Researchers from other part of the world were able to find out about this new discovery and immediately engage and contribute to the research and discussion. Some years after, result is now showing that the most productive "users" of the research reports are those from the most developed countries (USA, Australia, England, Germany, China, France, Canada, Japan, Malaysia and Netherlands). Malaysia is probably in the top ten because the virus was discovered in Malaysia. Our results further highlights the fact that the most developed countries of the world are still the most active in researching on the Nipah Virus. The reason for their dominance is not far-fetched. They are rich countries who spend large sums of their federal capital on research and development. Developing countries who wish to emulate their models will need higher fund allocations and attract higher numbers of skilled researchers in order to be able to compete.
